Mechanism of action of clostridial glycine reductase: isolation and characterization of a covalent acetyl enzyme intermediate.
Clostridial glycine reductase consists of proteins A, B, and C and catalyzes the reaction glycine + Pi + 2e(-)----acetyl phosphate + NH4+. Evidence was previously obtained that is consistent with the involvement of an acyl enzyme intermediate in this reaction. We now demonstrate that protein C catalyzes exchange of [32P]Pi into acetyl phosphate, providing additional support for an acetyl enzyme intermediate on protein C. Furthermore, we have isolated acetyl protein C and shown that it is qualitatively catalytically competent. Acetyl protein C can be obtained through the forward reaction from protein C and Se-(carboxymethyl)selenocysteine-protein A, which is generated by the reaction of glycine with proteins A and B [Arkowitz, R. A., & Abeles, R. H. (1990) J. Am. Chem. Soc. 112, 870-872]. Acetyl protein C can also be generated through the reverse reaction by the addition of acetyl phosphate to protein C. Both procedures lead to the same acetyl enzyme. The acetyl enzyme reacts with Pi to give acetyl phosphate. When [14C]acetyl protein C is denaturated with TCA and redissolved with urea, radioactivity remained associated with the protein. At pH 11.5 radioactivity was released with t1/2 = 57 min, comparable to the hydrolysis rate of thioesters. Exposure of 4 N neutralized NH2OH resulted in the complete release of radioactivity. Treatment with KBH4 removes all the radioactivity associated with protein C, resulting in the formation of [14C]ethanol. We conclude that a thiol group on protein C is acetylated. Proteins A and C together catalyze the exchange of tritium atoms from [3H]H2O into acetyl phosphate.(ABSTRACT TRUNCATED AT 250 WORDS)